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Abstract: A low profile printed slot antenna is presented with uni-directional radiation properties. The slot 
antenna radiates above a closely spaced artificial magnetic conducting (AMC) reflector. The electromagnetic 
band gap (EBG) performance was evaluated with an equivalent waveguide feed in place of one half-wavelength 
section of the slot antenna. Experimental results for the final antenna design (with a size of 1.02λ0 × 0.82λ0 × 
0.063λ0), mounted on 1.5λ0 × 1.5λ0 back plate, exhibit a 5% impedance bandwidth, maximum gain in excess of 
10 dBi, low cross-polarization, and a front-to-back ratio of approximately 25 dB. 
 
INTRODUCTION 
 
Slot radiators are attractive when an antenna has to be integrated into a metallic surface eg. as single elements or 
arrays conformal to an airborne structure for electronic warfare applications. When a slot is printed on one side 
of a substrate, the element will radiate bi-directionally, and an electric conducting surface has to be added at a 
distance of a quarter-wavelength below the slot as a reflector to achieve optimum uni-directional radiation.  If 
the reflector distance is reduced to achieve a lower profile antenna, which is highly desirable for conformal 
antennas in most cases, parallel plate modes will be excited that can cause significant energy leakage. Previous 
attempts have been made to construct slot antennas above closely spaced EBG/AMC surfaces [1, 2]. This 
presentation presents results of a new design for a single CPW-fed slot radiator above a metamaterial-based 
AMC surface as a reflector. The EBG performance was evaluated with an equivalent waveguide feed in place of 
one half-wavelength section of the slot antenna. From the waveguide reflection coefficient one can determine the 
frequency band where minimum energy will be lost due to unwanted modes propagating between the parallel 
plates and radiating from the antenna sides. The final antenna design is a compact and low profile structure with 
high radiation efficiency and uni-directional radiation properties.  Fig. 1 shows a photograph of the final design.  
 
CONCLUSION 
 
A printed slot radiating above a closely spaced AMC reflector was designed. Experimental results for the final 
antenna design (with a size of 1.02λ0 × 0.82λ0 × 0.063λ0), mounted on 1.5λ0 × 1.5λ0 back plate, exhibit a 5% 
impedance bandwidth, maximum gain in excess of 10 dBi, low cross-polarization, and a front-to-back ratio of 
approximately 25 dB. 
 
 
 
Figure 1: Photograph of the final antenna design mounted on a back plate. 
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